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Executive Summary 
This paper is a partial summary of a study undertaken in the 
Centre for Energy-Efficient Telecommunications (CEET) 
at the University of Melbourne.  The study focuses on the 
potential economic impact of Australia’s NBN. 
The NBN affects the economy by making online services 
more widely available.  Taking a conservative approach, we 
have considered just six categories of online services (cloud 
computing, electronic commerce, online higher education, 
telehealth practice, teleworking, and entertainment) from 
which there are documented economic benefits. 
We have attributed to the NBN only the additional benefit 
derived from its deployment over and above what we 
estimate would have been the broadband situation in 
Australia without the NBN.  That is, we have not assumed that broadband availability would 
have stagnated without the NBN. 
We do expect, however, that future services will require higher access speeds, generally in the 
range 10-25 Mb/s.  With this assumption and using a well-attested model of the Australian 
economy, we show that, in the long term, real GDP can be boosted by about 1.8% and real 
household consumption (a measure of national welfare) by about 2.0%.  When we take into 
account the need to repay the cost of the NBN, GDP increases slightly but the benefit to real 
household consumption is reduced to 1.4%.  Most of the benefit comes from telehealth and 
teleworking.  
Because the access speeds (downstream and upstream) required for the services are quite 
uncertain, we have looked at the effects of access speeds.  If all the services except entertainment 
can be provided with no more than 2.5 Mb/s down and up (typical of implementations today), 
then the costs of the NBN outweigh the benefits.  Real GDP increases by less than 0.2% but real 
household consumption declines by 0.4%.  That is, building an NBN just for entertainment is 
not economically viable. 
An analysis of the regional distribution of benefits shows that all regions benefit from the NBN 
but the economic effects are greater in the major cities because of their larger economic activity. 
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Introduction 
Australia’s significant investment in 
national broadband infrastructure is part of 
an agenda to capture economic and social 
benefits in the emerging digital economy. In 
this context, the NBN (National 
Broadband Network) is viewed as a key 
enabler, ensuring ubiquitous national 
availability of an open access, high-speed 
services delivery platform.  
While it is impossible to foresee the full 
scope of future digital content, applications 
and services, there is broad agreement on 
their increasing influence across the 
economy.  Households and businesses are 
commonly engaged in e-commerce and 
increasingly enjoying entertainment 
delivered over broadband networks.  It is 
clear that the range and scope of this 
activity will greatly increase in future. 
NBN Co. itself has made the case for an 
emerging society that moulds its lifestyle 
around the ubiquitous availability of connectivity and digital services.1  Deloitte Access 
Economics put a figure on the trend, estimating an average annual household benefit of around 
$3,800 in 2020, in 2013 dollars.2  While the majority of that value would be financial savings, the 
rest would be consumer benefits such as travel-time savings and convenience, the report said. 
In 2012, a Bell Labs analysis of broadband investment in New Zealand estimated incremental 
GDP growth of NZ$5.5 billion over 20 years as a result of government broadband investment 
programs.3  The combined benefit of broadband-enabled content, applications and services 
would amount to an estimated NZ$32.8 billion over the same period, Bell Labs found. 
These and other studies have attempted to calculate the economic and social influence of the 
digital economy in part and in whole.  A common thread is that broadband is an enabler for new 
content, applications and services that can generate recognisable affect across various parts of 
the economy. 
Recognising the significant investment being made in broadband in Australia, this paper attempts 
to describe how the NBN will influence the national economy through the adoption of new 
services and new ways of working.  It seeks to model the Australian economy with and without 
the NBN based on a specific set of emerging service categories. 
This paper is a partial summary of a study undertaken by Sascha Süßspeck, a Ph.D. student in 
the Centre for Energy-Efficient Telecommunications (CEET) at the University of Melbourne.  
                                                
1 Towards a Super Connected Australia, KPMG for NBN Co., 2015 
2 Benefits of High Speed Broadband for Australian Households, Deloitte Access Economics for the Department of 
Broadband, Communications and the Digital Economy, 2013 
3 Building the Benefits of Broadband, Bell Labs, 2012 
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The study establishes that Australia’s NBN will likely deliver a substantial benefit to the national 
economy. 
Assessing Economic Benefits 
Representing a step-change in broadband capability, NBN will support a range of new content, 
applications and services that allow people to work in new ways, changing business processes in 
ways that should stimulate productivity and potentially increase labour-force participation. 
Earlier studies4,5 have highlighted an economic impact in upgrading to broadband from dial-up 
or other earlier forms of internet access.  However, there is little published analysis of the 
benefits derived from subsequent bandwidth improvements and the services that the additional 
bandwidth supports; that is, whether step changes in broadband capacity deliver new or 
additional economic benefits. 
In this study, we have taken the approach of considering the economic influence of new services 
or new ways of working that are enabled by broadband.  We compare the benefits derived from 
these services in an NBN environment to the benefits of these services in an alternative future 
environment without the NBN.  The additional benefit in the NBN environment is the 
economic benefit due to the NBN.  Only services for which there is well-attested, published 
evidence of potential market adoption and economic impacts have been included. 
Employing a well-known and utilised model of the Australian economy, our study assesses how 
26 sectors and 13 geographic regions are influenced by the effects of our six chosen service 
categories and the requirement to service debt repayments for the NBN investment.  The model 
produces an estimate of how much each service category affects standard measures, such as real 
GDP and real household consumption, of the Australian economy. 
 
Broadband Services with Proven Economic Benefits 
                                                
4 Grimes, A., Ren, C. and Stevens, P. (October 2009), “The Need for Speed: Impacts of Internet Connectivity on 
Firm Productivity”, Motu Working Paper 09-15, Motu Economic and Public Policy Research. 
5 Greenstein, S. and McDevitt, R. (2009), “The Broadband Bonus: Accounting for Broadband Internet’s Impact on 
US GDP”, NBER Working Paper 14758.  Retrieved from http://www.nber.org/papers/w14758 (last accessed 
12 July 2014). 
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While there is a broad range of broadband-enabled services and processes now making their 
impact felt across the economy, this study deals with a specific set of service categories, taking 
into account recognised existing research on 
potential market adoption and economic impacts. 
Six service categories have been included in this 
study.  All of these services have quantifiable 
economic impact published in earlier economic 
analyses of past experience, surveys or other data. 
There may well be other current, emerging and 
future services whose impacts have not been 
quantified and are thus not included in this study. 
Six broadband-enabled service categories were used in the study: 
• Cloud Computing for business, leading to reductions in capital and operating costs for 
Information and Communications Technology (ICT).  The estimated savings depend on 
the ICT intensity in each sector of the economy. 
• Electronic Commerce for both business and government, leading to significant 
productivity improvements. 
• Online Higher Education, specifically a hybrid form in which primary instruction is 
delivered online (now commonly referred to as Massive Open Online Courses 
‘MOOCs’) but with some face-to-face supervision. 
• Telehealth Practice in several forms, including telehealth for aged care, teleconsulting 
by patients with a clinician, and teleconsulting between doctors and specialists.  Also 
included are microclinics, essentially broadband-enabled locations in regional areas with 
two general practitioners. 
• Teleworking providing some general productivity 
improvements and enabling greater labour-force 
participation. 
• Entertainment Services, leading to greater 
household expenditure on online entertainment. 
There is a high degree of uncertainty about what access 
speeds are truly required to deliver these services.  To allow 
for this, we have taken the approach of considering two 
scenarios: 
1. Modest service requirements.  In this scenario, all 
services can be delivered with minimum 
downstream speeds of 2.5 Mb/s, except for 
Entertainment, where we have assumed a minimum downstream requirement of 
12 Mb/s.  In all cases, minimum upstream speeds do not exceed 5 Mb/s. 
2. High service requirements.  In this scenario, the minimum downstream requirements 
for Cloud Computing, Electronic Commerce, Teleworking and Entertainment are in the 
range 10-25 Mb/s and for Online Higher Education and Telehealth in the range 2.5-
10 Mb/s.  Minimum upstream speeds are all at or below 10 Mb/s. 
We have assumed that the economic effect of each service is proportional to its availability on 
the broadband infrastructure.  With high service requirements, services are less widely available 
in the same access network than if they have modest service requirements. 
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Multi-Technology Mix NBN 
At the time of this study, the best available information regarding National Broadband Network 
(NBN) access network arrangements was NBN Co.’s 2013 Strategic Review6. Further 
information has since been published in the NBN Corporate Plan 20167; however as this 
information was not available at the time of the study, our modeling relies on the previously 
published data. 
NBN Co.’s Strategic Review, determined that the National Broadband Network (NBN) will be 
delivered through an ‘optimised multi-technology mix’ of access arrangements. In the strategic 
review, the following proportions of premises with each access arrangement at the completion of 
the NBN were provided. 
Table 1: Optimized Multi-Technology Mix Final Rollout 
Access technology % of all premises 
FTTP: Fibre to the premises 24% 
FTTN: Fibre to the node 30% 
FTTdp/B: Fibre to the distribution point or building 11% 
HFC: Hybrid fibre-coaxial cable 28% 
FTTN (remote footprint) 1% 
Fixed Wireless 3% 
Satellite 3% 
Total premises 100% 
Source: NBN Co. Strategic Review, Exhibit 4-2, p. 97. 
We have taken an iterative approach to determining the rollout: 
• FTTP where it already exists or has published plans up to 2018; 
• HFC where it already exists and with an expansion to 900,000 additional premises to fill 
in blackspots; 
• Fixed Wireless and Satellite coverage in less densely populated areas as published by 
NBN Co.; 
• All remaining areas covered by FTTN. 
In terms of access capability, we have assumed that FTTP and HFC can deliver 25-100 Mb/s 
both downstream and upstream.  For FTTN, we have assumed that the copper-cable lengths will 
be short enough to deliver 25-100 Mb/s downstream and 2.5-10 Mb/s (nominally 5 Mb/s) 
upstream.  For Fixed Wireless, we have assumed 10-25 Mb/s downstream and 2.5-10 Mb/s 
(nominally 4 Mb/s) upstream. 
                                                
6 NBN Co., Strategic Review, 12 December 2013, Commercial in Confidence – Final Report, publicly released version 
with redactions. 
7 NBN Co., NBN Corporate Plan 2016, 24 August 2015. 
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Economic Outcomes in the Long Term 
For the purposes of this study, ‘long term’ refers to a typical year in the mid-2020s after NBN 
construction is completed (currently scheduled for 2020).  By this time, the economic effects of 
the NBN will be flowing through the Australian economy. 
High Service Requirements 
We expect that, over time, application developers will wish to exploit increasing access speeds.  
Hence, we suggest that the scenario with high service requirements is the more likely.  For this 
scenario, we have calculated that economic activity in Australia would be boosted by the NBN 
over and above what would have occurred without the NBN.  The impact of the NBN on key 
economic indicators is shown in the following table. 
In the table, two sets of figures are presented.  The estimated changes in economic parameters 
due to the NBN but without taking into account the requirement to pay for the NBN rollout are 
shown in the column labelled ‘excluding debt-servicing repayments’.  Our model assumes that 
paying for the NBN will result in a net increase in foreign debt – the last column shows the 
effect of including these payments. 
Table 2: Long-Term NBN Impact on Economic Measures (High Service Requirements) 
Economic Measure Long-term impact of NBN 
 Excluding debt-servicing 
repayments 
Including debt-servicing 
repayments 
Real GDP 1.8% 1.8% 
Nominal GDP 0.9% 0.3% 
Real household consumption 2.0% 1.4% 
Nominal household consumption 1.4% 0.3% 
Consumer price index -0.6% -1.1% 
Aggregate employment 0.7% 0.7% 
Average real wage 0.6% 0.4% 
Real investment 1.3% 1.3% 
Real government consumption 2.0% 1.4% 
Export volume 1.2% 3.3% 
Source: Model calculations (High Service Requirements) 
Two outcomes of this analysis are of particular importance.  Real GDP, a measure of overall 
economic activity, increases by about 2% as a result of providing the NBN.  This is mainly due 
to the increased take-up of telehealth and teleworking, with some contribution from electronic 
commerce. 
Real household consumption, a common measure of national welfare, also increases by 1.4% 
despite the offset required to service NBN debt repayments.  Again, this growth is largely driven 
by the effects of the NBN to support teleworking, telehealth and electronic commerce.   
Aggregate employment also increases by about 0.7% due to greater participation through 
teleworking. 
The effects on the economic measures in the long term from each service category are shown in 
the following windmill diagram. 
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Figure 1: Long-Term NBN Impact (High Service Requirements) 
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In some discussions of the NBN, its role in providing broadband in non-metropolitan areas is 
highlighted.  While the NBN undoubtedly increases the availability of high-speed broadband 
outside the metropolitan areas, our results show a greater stimulatory effect will occur in major 
metropolitan areas, but with some significant additions in the regional areas of the east-coast 
states.  The stimulatory effects are greater in the large cities because of their larger economies 
and populations. 
The following figure shows how the additional 1.8% of GDP is distributed among the major 
cities and regions. 
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Modest Service Requirements 
The scenario of modest service requirements arises from consideration of today’s applications.  
Many services are developed assuming only modest downstream speeds of 2.5 Mb/s or lower 
and with low upstream requirements.  There is some pressure on residential access networks to 
provide downstream speeds at 10-25 Mb/s for streaming video and entertainment services. 
In contrast to the previous scenario, modest service requirements produce very different 
economic results.  In this case, the increased debt-servicing payments caused by the NBN 
outweigh the benefits that the NBN can bring.  Real GDP increases marginally (less than 0.2%), 
but real household consumption falls by about 0.4%.  Export volumes increase but only because 
larger exports are required to pay off the additional foreign debt to finance the NBN.  Regional 
differences are minimal. 
The following figure shows the effect of each service category on the national economic 
parameters. 
 
Figure 3: Long-Term NBN Impact (Modest Service Requirements) 
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Australian economy over and above the cost of deploying the NBN itself.  The additional value 
of online entertainment services is not enough by itself to justify the NBN. 
Comparing Like with Like 
This paper seeks to highlight the economic influence of fixed-line broadband improvements by 
comparing the economic impact of services delivered in a hypothetical non-NBN environment 
with that of the step change underway with the NBN. 
A Non-NBN Environment 
While it is impossible to predict the precise 
nature of any evolving market, for the purposes 
of this study it has been necessary to establish a 
baseline of the Australian fixed-line broadband 
environment without the NBN.  Our baseline 
reflects the dominant technical structure of the 
current non-NBN market environment: 
• ADSL over copper as the most 
common fixed-line broadband access 
service. 
• Cable modem service over Hybrid 
Fibre-Coax (HFC), available to residential customers in the suburbs of Brisbane, Sydney, 
Melbourne and Adelaide and some non-metropolitan areas. 
• Fibre-to-the-Premises (FTTP) in central business districts, major business hubs and some 
recent housing estates. 
Without investment in the NBN, we have assumed no appetite for expanding the footprint of 
the HFC, nor a significant increase in FTTP.  We do assume, however, that ADSL2+ availability 
would continue to improve, with all current exchanges with ADSL and all planned distribution 
areas in Telstra’s ‘Top-Hat’ program being upgraded to ADSL2+. 
Regarding delivery capability, we assume that FTTP and HFC can support all the services 
included in the study.  For ADSL, the downstream (to the customer’s premises) and upstream 
speeds depend on the copper loop distance between exchange and premises.  For downstream 
speed, we have assumed the industry standard8 for expected performance and standard 
regulatory parameters for estimating cable lengths.  For upstream speed, we have assumed a 
maximum of less than 2.5 Mb/s or, if lower, one-quarter of the downstream speed. 
Australia with the NBN 
As outlined in the Strategic Review, the NBN is being delivered through an optimised multi-
technology mix of existing and future access mechanisms: 
• Fibre to the premises where it already exists or is planned for the next few years; 
• Hybrid fibre-coax where it already exists and with an expansion to a further 0.9 million 
homes passed to fill in ‘black spots’; 
• Fibre to the node with VDSL running on short copper lengths between the ‘node’ and 
the customers’ premises; 
• Fixed wireless in less densely populated areas; 
                                                
8 ACIF (April 2006), C559:2005, Part 1, “ULLS Performance Requirements”, with 80% take-up rate. 
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• Satellite service for some regional and remote areas. 
NBN Co. has published (up to June 2014) plans for its fixed-
line footprint.  Within this footprint, we have assumed that 
exchange areas not covered by plans for fibre to the premises, 
hybrid fibre-coax or fixed wireless access will be enhanced with 
fibre to the node. 
The capabilities of fibre to the node and fixed wireless access 
depend on transmission distance.  For fibre to the node, we 
assume that the copper-cable lengths will be short enough to 
deliver 25-100 Mb/s downstream and 2.5-10 Mb/s (nominally 
5 Mb/s) upstream.  For fixed wireless access, we assume 10-
25 Mb/s downstream and 2.5-10 Mb/s (nominally 4 Mb/s) 
upstream. 
Comparing our NBN and Non-NBN Futures 
Our study divides the Australian economy into 26 sectors and 
13 geographic regions, assessing how they are influenced by the 
effects of our six service categories in the two different 
broadband scenarios.  
For our analysis, the basic unit of geography is the ‘mesh block’, 
which is the smallest geographical unit defined by the 
Australian Statistical Geography Standard.  The Australian 
Bureau of Statistics publishes population, land-use and dwelling 
data by mesh block.  There are 347,600 mesh blocks covering 
all of Australia. 
Because of their generally small size, it is possible in many cases 
to assume that all premises in a mesh block can receive the 
same standard of broadband service.  For our analysis of ADSL 
access, we have had to divide mesh blocks that cross exchange 
boundaries, resulting in a total of 411,400 detailed mesh blocks 
in our analysis. 
Thus, for Australia without or with the NBN, we are able to establish what broadband 
capabilities will be delivered to each mesh block and hence aggregate up for the entire country 
how many residences, businesses or people could benefit from each of the broadband services 
considered in our study.  The economic benefit of the NBN arises from the difference between 
what broadband capability is delivered by the NBN over and above what would be available 
without the NBN. 
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The Economic Model 
Our study uses a computable, general equilibrium model of the Australian economy called The 
Enormous Regional Model (TERM) developed by the Centre of Policy Studies based at Victoria 
University.  TERM9 has been used for a number of studies of the Australian economy, including 
water10,11 and environmental12 management. 
The base year for analysis is financial year 2010/2011 and the ‘long term’ is a typical year after 
NBN construction is completed.  Our study divides Australia into 13 geographic regions, 
separating major metropolitan areas from non-metropolitan and remote areas.  Industries have 
been aggregated into 26 groups based on the commodities they produce. 
A general equilibrium model proceeds by setting some variables considered exogenous to the 
model and calculating the parameters of interest in the economy from a series of equations that 
describe the economy in equilibrium.  The model can track the effects of a particular technology 
change rippling throughout the economy, even in areas not directly touched by the change.  For 
our study of long-term impacts, the model considered as exogenous variables technology change, 
employment, rate of return on capital, and the trade balance.  This enables other parameters, 
such as GDP, wages, and household consumption, to be calculated.  
 
Figure 4: Economic Model Causation for Long-Term Analysis 
A broadband-enabled service will have an economic effect based on the magnitude of its 
potential change and the availability of the service to those sectors that can directly benefit from 
it.  The NBN affects the availability of the service. 
Teleworking, for example, can have beneficial effects on productivity and labour-force 
participation.  If telework requires only modest bandwidth (for example, 1.5 Mb/s downstream 
and 256 Kb/s upstream), then most of the people who could participate in teleworking would be 
supported by non-NBN broadband developments and the effect of adding the NBN would be 
marginal.  If, by contrast, teleworking requires higher broadband speeds (for example, 20 Mb/s 
                                                
9 Wittwer, G. (2012), “Practical Policy Analysis Using TERM”, Chapter 1 in G. Wittwer (ed.), Economic Modeling of 
Water, The Australian CGE Experience, Springer, Dordrecht, Netherlands. 
10 Wittwer, G and Banerjee, O. (2015), “Investing in irrigation development in North West Queensland, Australia”, 
Australian Journal of Agricultural and Resource Economics, 59(2): 189-207. 
11 Wittwer, G. and Dixon, J. (2013), “Effective use of public funding in the Murray-Darling Basin: a comparison of 
buybacks and infrastructure upgrades”, Australian Journal of Agricultural and Resource Economics, 57(3): 399-421. 
12 Wittwer, G., Vere, D., Jones, R. and Griffith, G. (2005), “Dynamic general equilibrium analysis of improved weed 
management in Australia's winter cropping systems”, Australian Journal of Agricultural and Resource Economics, 
49(4): 363-377, December. 
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downstream and 4 Mb/s upstream), then more people will have access through the NBN and its 
proportionate effect will be greater. 
Our study examines six service categories and how they impact the economy under the NBN 
and non-NBN futures.  These futures imply different levels of availability of the service and 
hence different values for the exogenous variables in the economic model.  The total incremental 
benefit of NBN is then the difference between the economy with the NBN and the economy 
without the NBN.  
There is one other economic feature that must be included in the comparison – and that is the 
funding of the NBN investment itself.  We assumed that the NBN has been funded to 
completion through increased borrowing overseas and therefore that the trade balance needs to 
increase in the long term by some amount to cover this increased debt.  We used the investment 
and financing figures from the NBN Co. Strategic Review (2013) to estimate an increase in the 
annual balance of trade to service this debt. 
Concluding Remarks 
Our study has shown that, in all likelihood, the step change caused by the NBN will have a 
significant beneficial effect on the Australian economy.  The economy itself will be nearly 2% 
larger than it would have been without the NBN and national welfare will also increase.   
We have also confirmed the commonly held view that telehealth practice and teleworking are 
among the most important online services in the broadband future.  In both these areas, 
significant changes to work practices drive greater efficiency and reduce costs. 
In one sense, our study has only scratched the surface of the changes that can be brought about 
by the NBN.  We have included only service categories for which there is a good case for 
economic benefit.  Our study includes only efficiencies to be gained and costs to be reduced.  
We have not tried to estimate new revenues or business opportunities that may be enabled by 
the ubiquitous availability of broadband enabled by the NBN.  Ubiquity should aid application 
developers, who will be certain of the access capabilities available to their planned services. 
All our estimates of the benefits to the Australian economy are merely potential and will only be 
achieved if the Australian people and industry embrace the possibilities enabled by the NBN.  It 
will be up to Australian industry and Australian governments to transform their operations and 
capture the benefits of the NBN for the Australian economy. 
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